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(54) Title: CATALYST FOR POLYMERIZATION OR COPOLYMERIZATION OF OLEFINS, PREPARATION AND 
USE OF THE SAME 

(57) Abstract: The present invention relates to catalysts and/or catalyst systems useful for the polymerization or 
copolymerization of a-olefin. These catalysts contain O, S, Se, N, or P-containing transition metal compounds comprising the 
skeletal unit depicted in following formula: 




wherein M is an element belonging to Group 3-11 of the Periodic Table; A, D and E each represent coordination group 
containing O, S, Se, N, or P atom. 
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Mmmy mmn cmmfr^mft, mum, mum, mmmmvFftmmimmmk 



tt>MM7FT'&ifrMmfc&m, (N.Kashiwa^f, US-3 642746, 1968) Sflf±, mHUit 

ME.&m^n^mmz.m chdpe), mm^mmz^m clldpe) mmmm a-p P ) ® 

Kaminsky ^, Angew. Chem., Int. Ed. Engl. 1980, 19, 390; H. H. Brintzinger ^, Angew. Chem. 
Int. Ed. Engl. 1995, 34, 1 143; Ishiha, Takeshi, JP 07268029; Exxon 2rWJ, WO 9600243 WO 
961 1960, 9400500, WO 9506071 ). 3fi^,LU^N> O, P mmZm^Mmmm^fc-M 

mm^m&±mm^mn±mm^m^m&m^m"4mmmmr ( non-metaiiocene 

catalyst) f^ElfcliiMjl*, M 1995 ^L«, —&&ttfoftfaMikM&4rl&tii5fc<;M.S. 
Brookhart m, WO 9623010, WO 98/30612, WO 99/02472; V. C. Gibson ^, WO 99/12981 , 
W098/27124; D. H. McConville WO 2000/069922; R. H. Grubbs ^, WO 98/42664, 
WO 98/42665; Terunori Fujita ^, WO 99/54364), £nT?'J^iS#T^: 



Nagy S,^A^Stl# 8-^S«^^^^|t(IV)^ffi^W^i#^^Wtg^6<]{I^^1f 
(NagyS m, WO 9634021). A. Otero ^AmitT^^.h^Z J ^^?aaiTi^6tJ?S'l4, 
#T# ^^^/^^m^^^jB^-TM^^^^COrganometallics, 2001, 20, 2428-2430). 
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T&fo*\%mM.m.%m (-3o°c~i5o°c\ mmitrnmrnmrnmiH (Ai:cat=io~3ooo : 
lm^mmmu^mmT^M^^immim^x^i^Ai-.cat \t,mn*f- 100: 

1 SSft 10: 1 Bt^^f 10 5 gPE/molTi hr atm Kj gJfcHStt; I^lSSltftWIl 

rt; ^#m^AW^ : ?*^r^> 5:tt,jgRr^ co-ioo/ioooo ^ 



til 




R' 



MM 




R' 



(I) 



(£tt,fcl I ±M©T*&£8lWli4WH] IA m IB 



2 
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ia-i~ia-4 mf®?witimTMmim ia: 




ib-i-ib-4 m^nmm&rmmitmwM ib= 




IB-1 IB-2 IB-3 IB- 4 



m: 1> 2 US3; 
q: 0 US 1; 
d: 0 US 1; 

M: mELtmm-\ — ^wj±^jh^, #k 4&> t*u ^> ^ ^E; 

n: K 2^ 3 US 4; 

X: ft-a^JS^ lilf> C r C 30 m&£sR Q-C30 -S-HSffl. 

^*ffl> -^-Ma. ^ssi> M«a^ ^saus^sia^rt 

^NR 22 ^PR 27 

A: *uf^?> mm?, mm?, 1 , -nr 23 r 2 \ -n(o>r 25 r 26 > " . -pr 2S r 2! \ 

-P(O)R 30 R 3l > PIS, mmm, -Se(0)R 39 ; 

B: ntttzmm* ^mmmw. ci-c^^m; 

D: w*m?. mm?, nr c,-c3o««w^i»ffl- -s-Q-cjoSSW-a-ftai 

^NR 22 ^PR 27 

ffl. 1 . -N(0)R 25 R 2e \ I > -P(O)R 30 R 3i . -P(0)R 32 (OR 33 ). 3£f> 
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E: ^nmrn, &mmm. &mm®^ ^mmm, o, s, s e . p 

F: ^-ftssi, ^-9iE*a, #?ssa> -^rnrnm, ^^n, o, se, p 

y, z: t«ia> tiia, ^-siss, £p-nr 23 r 2 \ - 

N(0)R 25 R 2 \ -PR 28 R 29 , -P(O)R 30 R 3 \ -OR 34 , -SR 3 \ -S(0)R 3< \ -SeR 38 . -Se(0)R 39 ; 

: &m&m. xamimTmi 

R\ R\ R\ R\ R<\ R\ r\ R\ R l \ R l \ R l \ R l \ R l \ R*\ R J \ R*\ R 1S , 
R 1 ^ R 2C \ R 21 > R 22 s R 23 , R 2 \ R 25 , R 2 \ R 2 \ R 2 \ R 2 \ R 3( \ R 3 \ R 3 \ R 3 \ R 3 \ R 3 \ 
R 3£ \ R 38 . R 3 \: Ci-QwWgai, gfjfcl^?. C,-C 3 oW^«a#M^I^^^S, 

£p— ch 2 ci, — CH2CH2CisJGtlttt5blSfett*H. ±^*ffl«fs]RrM|Wj-tfeRr^|l], 

*g«ffl£P R 1 ^ R 2 > R 3 , R 3 ^R\ R\ R\ R\ R 9 MR R 23 ^ R 24 ^ R 25 -^ R 26 ^nJ 
R 5 JiM±?«* : ?. £Ln Ci-CaoWS*^ Q-C30 tftlfflM^S, 

mm,m—oR 34 , ftitw^s^^ t— or 3 \ t«iaM- sr 35 , — t— sr 3 \ ^-m' 

* a ^ 3S — NR 23 R 24 , — T — NR 23 R 24 , 3" ffl & tg -^>R 28 R 29 , — T-^>R 28 R 29 , 

— t-hp(o)r 30 r 31 ; m R 5 %i?mmm> ^mmm> ^mmmm, r 5 

T: s Crc 30 m&mm C-C30 w^-f^*aRflitt5fiiiBttacffl» 

© ftflcfe^gitt^**, «mm> #ub^ tutst, m^mmmmm^m-, 

<D Mbmftffl W; 

(II) l£@5# (II) WftW^^JRik^ (HI) UBfatttfrMZ) 1:0.1-6 0.5-40 <h 
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q: OSE 1; 
d: Osfcl; 



^NR 



-N(0)R 25 R 2( \ 



I 



27 



-PR 28 R 29 . 



A: ftjs^. mm=F. mm?. 1 > -nr 23 r 2 \ -i 

-P(O)R 30 R 3 \ -Se(0)R 39 . MplS; 

"-NR 22 ^PR 27 

»l^ »S> I ^ -N(0)R 25 R 26 , I ^ -P(O)R 30 R 3 \ - P(0)R 32 (OR 33 ) , ^4- 
N> CK S. Se> P ^IgfeJlH^ 

E: t^a^au ^m,mm, &mgm> &m&m^ tiis. sa.^N, o, s, se^ 

p 1 p2 p3 ^22 tj23 p 24 p 25 p 26 p 27 p28 p29 p 3 0 p 31 p3 2 R 33 R 39, fer 
J\. -» I\. •» K. > JK. > rv. ^ Iv -> K. -> iv -.rv % rv •» xv -> Iv \ Jtv ■> r\. -, iv. n iv : sii^ 

Ci-c 30 mzm, mm^^c^Cio £n— ch 2 ci, — ch 2 ch 2 ci 
(n) ^LWQ^T&igtmfcM (IIA) JfP (IIB) 



of 



// 

B 



N 




F 

B' A 



(IIA) 



R 1.W 2 "( R3 >« 

K R (IIB) 



( iia-1 ~ iia-4 ). ( iib-i -iib-4 ) ^WSb^M?f Mi&T^#^ ha. hb ; 



9« 

n R 
IIA-1 



0 Nr 3 ), 




R R b 
IIA-2 




IIA-3 



R 20 

r1 M n Y 

r,6: Q^r« 

R 1 ^R 14 
IIA-4 



r;4 

R ^,2 
IIB-1 



E 

4 

R 10 \f 



,11. 




R 6 -\ 



U/ ^(R 3 )q 



R 8 



IIB-2 



R 20 
>19 F R 21 



,18 




R R R 15 R 14 




"""OR" 



IIB-3 



UB-4 
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q: OsK 1; 
d: Ogt 1; 

^NR 22 ~TR 27 

A: m.m^ 1 . -nr 23 r 2 \ -n(o)r 25 r 26 . i . -pr 28 r 2! \ 

-P(O)R 30 R 31 > WM-. ilRIi 

E: &mmm^ ^mmm> -smmm, sb^n. o, s> s e , 

F: 3-*ta^ -§-^a> tisa- sh^n, o. s> s e > 

y, z: ^nmm> ^mmm^ ■sm.mm^ ^mmm. <&mmm, £b-nr 23 r 2 \ -pr 28 r 2S \ 

-P(O)R 30 R 31 n -OR 34 . -SR 3 \ -S(0)R 3< \ -SeR 38 , -Se(0)R 39 ; 

rK r\ r\ r\ r\ r\ r\ r\ r 1( \ r 11 . r 12 . r 13 > r 14 > r 15 . r 15 ^ r 17 > r 18 > 

R l \ R 2 \ R 2 \ R 2 \ R 2 \ R 2 \ R 2 \ R 2< \ R 2 \ R 2 \ R 29 . R 30 > R 31 . R 34 . R 35 > R 36 ^ R 38 > 

r 39 : a, c,-c 30 ^^, &mm^ c^cioMwmzmm^mmim&m, $r— ch 2 ci, 
— ch 2 ch 2 ci m8&$jf&&mm, ±&mmnm^mmfc*i^m, ^mmmim 

R l *=jR 2 , R 3 , R 3 ^?R\ R\ R\ R 8 > R 9 UR R 23 -^ R 24 ^iTO«;&!t/«c 
R 5 JaM-tfR^J" ^.T > C,-C 30 iW^lftg*, 

or 34 , ^wiiit^*^— t— or 34 , ^^a-m^— sr 35 , — t— sr 35 , 
s m & as ^[r 23 r 24 > — t-^ 23 r 24 , ^ m m & & — pr 28 r 29 . — t-^>r 28 r 2S \ 

— t-p(O)r 30 r 31 ; a R 5 ^Hr«*K. -3-MIIU Hr$f*lflJ#, £ 

T: & Ci-c 30 w^sik CVC30 wmx'&m-mmmMmmm; 

ffi&±mik^WMmmfc1m <ih) 
MXg (in) 

g: 1> 2. 3, 4. 5 6; 

aia, -^5E*ffl. tsu, ^asi^wH^rt 
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(I) flr^gfltfU; 

mw&.&ffi£M. i$BR&ffi&to. -Mfe, a -m&&m c 3 ~c 16 m 

tamm, i-Ti> 1-3* 4-¥*-i-^ffl^?i^^, JfMS^^J^ 



Wl^mtl PT£ 0.1~10MPa ft i£ 0.1~3MPa rt^RT^^^W^^^^ 

mmmmmftrnw % MAo^m&m.ffi), mmao ci»itt¥S^*u£). eao cz,* 

IS#U&), BAO (T^S#U&), LiR (R=C,.C 10 Wj&S), A1R 3 (R=Ci-C, 0 

$T|g (Lewis acid), LiR/ Lewis acid (R=Ci.Cio ^3^^), A1R 3 / Lewis acid (R=Ci-Cio#J 

«£nB(c 6 F 5 ) 3 ^ 0 

^FUStJfcb^U RT^o mi%imkM5mmkM&)Bfott& 1:1~5000, -J&fT^E 1:10~2000 

imm%^y^^®m®, m<D^m^©}s, m<Dm®, mmmfi 
(i) ffi&mim-. 

©mte&mmftTm^ mum, mitm^m^mji^mwmm^m; 
®®jmtt>m W; 



WO 03/010207 
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JfcffiihftJ W&}g— W^ttMB&SfllK (Lewis acid), rT/A^JS M 5C^^(WX)" S 

^Ej3^fgipU£ (MAO) 5R&t£fl<l E P*^W& MMAO; j^te^I^fflW^I^ £ 
4»— #«Iil^?!jilMJ:; *n^«^.^, :«^AlEt 3 . AlMe 3 N Al(i-Bu) 3 , 
S-ftRTMlMttX-, iP^&!Km&: Na[B(3,5-(CF 3 ) 2 C 6 H 3 ) 4 ]. AgOS0 2 CF 3 , £SSfS 

mm&mnm^mgffirt^mmwnM^, &m&ftvffl&&xi& (w.Beck.,etai, 

Chem.Rev.,vol.88, p 1405-1421 (1988), m S. H. Stares, Chem. Rev., vol. 93, p927-942(1993)) 
RK0^XM, ®m (R 41 ) 3 A1X\ (R 4, ) 2 A1X 2 \ (R 41 )A1X 3 \ SbF^ , PF 6 " > BF 4 " > (C 6 F 5 )4B 
"> (R f S0 2 ) 2 N\ CF 3 S0 3 \ ((3,5-(CF 3 ) 2 )C 6 H 3 ) 4 B- ; 

femms c,-c 30 w^*> c,-c 3( > c 2 -c, 0 ^mmmmmmm^ c 2 -c 30 ^^ 

m.&tt& c 6 -c 30 c 8 -c 30 Mmmzmm c 4 -c 30 ^^-s-^; 

a^it etc, «c, a» as (^-or 34 u-tor 35 )v c,-c 10 b§^ ci-ci 0 &?s> 
c 1 -bio^fts> i^^-#isa> ^-m^ffl^ tuiai^ia. 

ss^^+^-se^^w a. d, Es f, y, zia, Bp^wtt^ife^ffl^js^sf* 

•^t^ffljg I > -^ 23 R 24 .R— T— NR 23 R 2 \ -N(0)R 25 R 26 ; 

^p R 27 

•£»*ffltB I , -PR 28 R 25 \ -P(O)R 30 R 3 \ -P(0)R 32 (OR 33 ); 

&Rmm&&&> i%mM— or 34 . ^WIIflitt*«£n: — t— or 34 ; 

-StiSMWlft—' SR 35 > — T— SR 3 \ — S(0)R 36 > — T S0 2 R 37 ; 
&mmmi%— SeR 38 . — T— SeR 38 s — T— Se(0)R 39 ; 

BF 4 \ (C 6 F 5 ) 4 B\ (R 40 BAr 3 )-^; 
-^SStf^uS^'ffc-^^K AlPh4\ A1F 4 \ AlCLf. AlBr 4 \ AIL', R 41 AlAr 3 " 
•^-^SSIJb— SiR^R^R 44 . -T— SiR 45 ; 
^111^- GeR 46 R 47 R 4 \ — T— GeR 49 ; 
^mW^B— SnR 50 R 51 R 52 , — T— SnR 5 \ — T Sn(0)R 54 ; 

T: ^ c,-c 30 w&mm. c-c 30 w^essR«M4?bffii4Sffl; 

^I, £n¥*^£U& (MAO). MMAO. AlEt 3 , AlMe 3 , Al(i-Bu) 3 ; 

r22> r2 3^ r24> r ^ r2 6 n r27> r2 S r29> R 30^ R 31^ R 3 2 ^ r33 ^ R 34^ r35 ^ r3 6^ r37> 

R 3 \ R 35 \ R 40 . R 4 \ R 4 \ R 4 \ R 44 , R 45 > R 4< \ R 47 ^ R 48 > R 49 ^ R 50 ^ R 51 > R 52 > R 53 ^ R 54 
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AJgSU c,-C 30 6tJ^> cMJET?, C,-C 3 o W^ft££s&til ttSbt&ttSB, _b&SS*£jft 



@ l^i5^J-l WlXffiM (X-ray) @c 



feHMTi&fa, Schlenk^^c ^ftS^^i^^ft Waters model 150 GPC 

mmm i~mmw 20 itmmmm^^o 
mmm n-mmm 35 imm^m^m^^ 

mmw 36~mt&m 40 ca-d ffi4fc##&#ttz.»ss^**mm^to«tt# 

*E, IPMT, ^tlS^W^jSISH (-30°C~70°C), 4fc^U itt fall 1*1 (AI: 
Cat=10~3000: 1) ^AW&#ltt{#&y&'l4, AlrCat it, #ijftl/.h^ 100: 1 fil 

10: 1 mjbM^MT 10 5 gPE/molTihratm ift ^^>g^Xik±RTg^W 

laBirt (40-so -O; mmmitm^ft^mwTM^ 3:^^(0-100/10000 

mmm 73 mMBiimmmitBBit^mm^mo 

mmm 1 mw li 

& lOOmlffi %.JMM,^, jjpA8.2g (34.4mmol) 3,5-~$.T^7kffi^> 9.6g (34.6mmol) 

c^-m,m^m) -^mm, somi^^s?, $-^mu%.mtt>mMwmm, Msts]^24h 

10 #5ftfe 0*1 # Ll , 11 .8g(69.4%) „ 
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PPh 2 



TtWMft: (T+lfffi): C: 80.39 (80.29), H: 7.59 (7.35), N: 2.77 (2.84); 

'HNMR(300MHzCDCl3): 8 8.4 (s, CH=N), 7.4-6.8 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 
(s, t-Bu-H); 

8 ( 3, P) -5.52 (s)o 

£mm 2 mw L2 m^f& 

& 250ml Mfc&m^ 3 , JPA2.34g (lO.Ommol) 3,5-":,:ftTS7K^lI, 2.3g (8.8mmol) 
(^-m*^*) — 100ml ^KZ, SI, iP^S0m24hjg, W±&M, f^ISI. 

wnmr®, unzsBi&Wtmx, ^Bmm^mw L2, 3.5 g (si%) 0 




Ph 
Ph 



AY~1 V~ 

TtMMJf: £M (itH>t6): C: 83.19 (83.15), H: 7.60 (7.61), N: 5.87 (5.88); 
'HNMR (300MHzCDCl 3 ): 8 13.6 (s, 0-H), 8.6 (s, CH=N), 7.5-7.0 (m, Aryl-H), 
1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H). 

mmm 3 mw L3 

£ 250ml m&&M*¥, 7JPA2.34g (lOmmol) 3,5--^T*7X^H, 2.13g (lOmmol) 
2,6-~^m^&-2' -m^^^M, 50ml5GZK£I|, i\\Mi^.^Wu 20h Js , W±&&, 

mu, zmm^yo, &3G7kZsmmmm®i, =?mj5nwm&&i*ia, 2.9 g (67%) 0 

L3 

7Cft^#T: (it#ft): C: 80.86 (81.06), H: 8.13 (8.23), N: 3.23 (3.26); 

'H NMR ( 300 MHz CDCI3 ) : 8 14.0 (s, O-H), 8.86 (s, CH=N), 7.46-6.43 (m, Aryl-H), 
2.17 (s, CH 3 ), 1.50 (s, t-Bu-H), 1.31 (s, t-Bu-H). 

4 i2# L4 

fa&MW^ImAl.Sg (12.0mmol) 3,5-~^LT^7^m, 2.01g (lO.Ommol) 3^-2'-gC 

m&mWitM, 25mi^7K^ii, '>-m^z>m, 2h jmw±&m, ^B^rtanM^ 
mw> M^gkfemmmftw, i.3 g (44.4%) 0 




L4 



7G3R##T: C-H-JHI): C: 77.70 (77.65), H: 7.50 (7.48), N: 3.38 (3.35); 
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'HNMR (300 MHz CDCI3): 6 13.3 (s, O-H), 8.6 (s, CH=N), 7.45-7.11 (m, Aryl-H), 
1.47 (s, t-Bu-H), 1.32 (s, t-Bu-H), 

mmm 5 mwm ls 

fa&mM'lpJjnAl.Sg (12.0mmol) 3,5--^TS7X^rM, 2.75g (lO.Ommol) 

■ n-wfeffi&mw, m(£&mnmmftis, 3.5 g (71%). 



F 




TU^fttir: (it^-ffi): C: 65.70(65.98), H: 5.40(5.33), N: 3.01(2.85); 

'HNMR (300MHzCDCl 3 ): 5 13.1 (s, O-H), 8.7 (s, CH=N), 7.4-7.1 (m, Aryl-H), 
1.4 (s, t-Bu-H), 1.3 (s, t-Bu-H) 0 

ft,KJ&$l4 , inA3.4g (14.0mmol) 3,5-—MT&7kfaf&, 2.3g (16.0mmol) 8-ft^»fl#, 

ioomi %7kz,m, <>m.w>zM, m«# 24h ±&m, nmm^-nmmmw L6, 2.3i g 

(64%)o 




7D&##T: (it#): C: 80.25 (79.96), H: 7.88 (7.83), N: 7.75 (7.77); 

'HNMR (300MHzCDCl 3 ): 14.0 (s, O-H), 8.9 (s, CH=N), 9.0 (d, pyridine-2), 
8.2(d, pyridine-4), 7.6(t, pyridine-3), 7.7-7.4(m, Aryl-H), 1.5 (s, t-Bu-H), 1.4(s, t-Bu-H)o 

%mm i mvt L7 m&m 

fR]Sj£Z#K c MnA2.0g (8.5mmol) 3, 5— -jftT^zKl&g, 0.92g (8.5mmol) 
^J, la^t/feMW, #IlJie#L7, 1.21g (44.4%) 0 



L7 

TC^^Iff: ^i!Kit^<fi): C: 77.70 (77.57), H: 8.85 (8.98), N: 8.59 (8.60); *H 
NMR (300MHzCDCl 3 ): 8 13.6 (s, O-H), 8.6 (m, 2H), 7.69-7.14 (m, 
Aryl-H), 4.93 (s, -CH 2 -), 1.45 (s, t-Bu-H), 1.32 (s, t-Bu-H)<, 

mnm 8 mwm ls ^ 

HJSB# L8c 



N 
OH 
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0 2 N 





OH ph 2 p 



L8 



Ttm^fj- ^i'l Ci+^) C: 70.77 (70.42), H: 4.50 (4.49), N: 6.45 (6.57); 
'HNMR (300MHzCDCl 3 ): 8 8.0 (s, CH=N), 7.7-6.6 Cm, Aryl-H)o 

&&*lfc&Tfo 0.98g (2.0mmol) LI W 10ml ERif ^ft^aftWJP A 0.14g 

(4.0mmol) 5ml M^»30^B+;5, &J£*JB**^*. 

#tJ12S#5>J L9, 940mg (94.8%)c 



NH PPh 2 




L9 

7CK#*T: (T+#): Cs 79.87 (79.97), H: 7.89 (7.73), N: 2.81 (2.82); 

'HNMR (300 MHz CDCI3): 7.74-6.78 (m, 16H), 4.15 (s, 2H), 1.40 (s, t-Bu-H), 
1.38 (s, 9H,9H)o 

LlOo 





L10 

70jR#flf: (it^fi): C: 77.68(77.28), H: 7.85 (7.93), N: 3.03 (3.34); 

'HNMR (300 MHz CDCI3): 6 7.6-7.0 (m, Aryl-H), 5.1 (brs), 4.33 (s, CH 2 ), 1.33 
(s, t-Bu-H), 1.31 (s, t-Bu-H)o 

10 mw lii m^m, 

&mm*, 7JPA 15ml Z*M, 2.77g (lO.Ommol) (^-f«^*) 3.29g 
(12.0mmol) tt>1^(h), #3K+iPA4H?flf R'>WlZM, 3h, $£«*IJ, ^fefe 

^f#liJI5#Lll, 2.72g (51%)o 



PPh 2 




(h) ' L11 

Tti^^tf: m»\ (tH£): C: 81.00 (81.02), H: 7.43 (7.55), N: 2.51 (2.62); 
'HNMR (300MHzCDCl 3 ): 7.6-6.9 (m, 17H), 5.36 (s, 1H), 2.10 (s, 3H), 1.44 
(s, t-Bu-H), 1.38 (s, 9H,9H)o 

11 w>w L12 
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0-5°C &#T. ft 650mg (0.31mmol) m-CBPA fit 5ml — *C¥^^*WlnS 125mg 
(0.3mmol) L4 fit 10ml Zt^^Mt.Ii^, 0-5°C MTlii# lh, ttMflr 

#Mt#l!JI5#L12, 730mg(57.3%) 0 




L12 

.TtMfrffi: (i+^fi) C: 74.77(74.79), H: 7.20(7.21), N: 3.33 (3.23); 

'HNMR (300MHzCDC1 3 ): 11.6 (s, O-H), 8.2 (s, CH=N), 8.0-7.0 (m, Aryl-H), 
1.35 (s, t-Bu-H), 1.28 (s, t-Bu-H)„ 

mmm 12 Li3 

^mmm° &m-^mw li mum^^m, femwAmmnmmw Li3 56o mg (64%) 0 




L13 



7Ujt##T: (itSSO: C: 77.87 (77.77), H: 7.14 (7.12), N: 2.71 (2.75) = 

'HNMR (300 MHz CDC1 3 ): 11.7 (s, O-H), 8.2 (s, CH=N), 7.75-7.0 (m, Aryl-H), 
1.33 (s, t-Bu-H), 1.28 (s, t-Bu-H)o 

mmm 13 Li4 

100ml S/S/J^, ^)PA2.01g (lO.Ommol) ^S^'-ES^^JtH, #c&M 5ml m 10ml 
7K, MlJ^m#o M0°CT, ^#ii^'S^ 0.76g (ll.Ommol) Misfit 2.5ml 7.K?M 
^±^#^4", «^ 0°C TI# 2h, |#5!jfim&o^— ^^M^, #13 A 2.17g( 10.5mmol) 
2, 4-Zl^T^^m, 0.4g m.m.^m 5ml tK^^, fr^H'lt^ A 2.65g Na 2 C0 3 fit 10ml 

7K?«, Mo°CT, ^^MWaSttliJitb^^^'f, o°c T» 3h, 

m#a^ H s H ^fSlJie#L14, 3.1g (75%)o 




L14 

TtWMft- 35$'J (it#): C: 74.70 (74.60), H: 7.11 (7.22), N: 6.56 (6.69); 

'HNMR (300 MHz CDCI3): 8 13.3 (s, OH), 7.8-7.1 (m, Aryl-H), 1.4 (s, t-Bu-H), 
1.3 (s, t-Bu-H) o 

'J 14 W,W L15 

l°Jlfi#6.2g (12.5mmol) L9 fit "M^^^A 20ml H 2 0 2 (30%), M?*Wfr4h 
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o 



/ o 




L15 

Tumfrffi: mm (itlfffi) C: 77.48(77.47) , H: 7.29(7.49) , N: 3.03(2.74); 
'HNMR (300 MHz CDCI3): 8 7.7-6.7 (m, Aryl-H), 4.3 (d, CH 2 N), 1.28 (s, t-Bu-H). 

mmm 15 mw li6 

-78°C &#T, # 4.0 mmolNaH 1.018g (2.0mmol) L15 M^, *PA 30ml THF, 

mmUW2h, 7JP A 0.23ml (4.0mmol) CH 3 I, m&fflfc2h, W±fcM> 

«#iiJS2# L16 o 




L16 

7tmfrffi: mm (it^it): C: 77.75(77.89), H: 7.88(7.84), N: 2.69 C2.60); 
■HNMR (300MHzCDCl 3 ): 8 7.7-6.9 (m, Aryl-H), 4.3 (s, CH 2 ), 3.6 (s, OMe), 
2.2 (s, NMe), 1.3 (s, t-Bu-H), 1.2 (s, t-Bu-H). 

gj&fctfj 16 ia# Li7 

0°C T, IrIIB# 537mg (l.Ommol) L16 M 25ml EF^ftJ^iPA 0.5ml (5.0mmol) 

Hsici 3 , ®mm&&&> w±&m, mmm^, *ra 40ml zj$, ft#m*ipA«p 

NaHC0 3 *§F$8U5ml, fctifcl$**iS4&. ^*^J» *£JI#T^, t#i§iJM5# L17„ • 




L17 

7G*##f: CltJt): C: 80.41 (80.27), H: 8.15 (8.08), N: 2.51 (2.67); 

'HNMR (300MHzCDCl 3 ): 8 7.5-6.8 (m, Aryl-H), 4.2 (s, CH 2 ), 3.7 (s, OMe), 
2.5 (s, NMe), 1.5 (s, t-Bu-H), 1.2 (s, t-Bu-H)» 

&M^m* Ll ffl1Kfi<J^-^ffi#S!liB# L18' L19> L20, L28, L29, L30, L31, 
L32, L33, L34o 
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L30 L31 L32 U33 L34 

±Mmw&}&ftfrVrm&i (Ttmfrffi, mm afm-, 'hnmr, 3oomh z cdci 3 ) 

L18: C: 77.84 (77.95), H: 5.3.1 (5.40), N: 7.66 (7.90); 

8.1 (s, CH=N), 7.4-6.2 (m, Aryl-H), 1.9 (broads, N-H)o 
L19: C: 83.75 (84.00), H: 5.38 (5.06), N: 2.87 (2.51); 

13.5 (s, OH), 8.4 (s, CH=N), 8.9-7.0 (m, Aryl-H)o 
L20: C : 63.91 (63.89), H: 5.13 (5.16), N: 2.73 (2.76); 

13.9 (s, OH), 8.3 (s, CH=N), 8.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, 

t-Bu-H) 0 

L28: 8.3 (s, CH=N), 7.6-6.9 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (PMe). 

L29: 8.3 (s, CH=N), 7.5-6.9 (ra, Aryl-H), 3.0 (s, CH 2 ), 1.4 (s, t-Bu-H), 1.3 
(s, t-Bu-H). 

L30: 8.4 (s, CH=N), 8.3-7.1 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (s, Me)o 
L31: 8.4 (s, CH=N), 7.9-6.6 (m, Aiyl-H), 1.31 (s, t-Bu-H), 1.29 (s, t-Bu-HX 
L32: 9.3 (s, CH=N), 8.0-6.9 (m, Aryl-H)o 

L33: 13.2 (s, OH), 8.6 (s, CH=N), 7.6-7.1 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35 
(s, t-Bu-H )„ 

L34: C: 78.85 (79.00), H: 7.85 (7.84), N: 8.33 (8.38)o 

mmm is L21 m^m, 

-78°C T, L10 490mg( l.Ommol) W 5ml THF MMMia^} lmmol NaH #J 5ml THF 

4". MH^M^S, m^mn2h, ^ 1.0mmo\Mc 3 SiCl&] 5m\THF mMM^Mm±^fs. 

m^mm^ 3 , mim%^, m^2h, witRm, -78°ct, m±T£mmMtom immol n & h m 

5ml THF H'gTrSm^, lh, "\% 142mg ( lmmol) CH 3 I IStf ^inPJJd&rft^ 

=?~mm>, flsip^, wnmM, w±&&<> mttA^u, ^ji^^ad-ahi (44%) 
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:n s 



L21 



7n*^*f: (it#) C: 80.25 (80.13), H: 7.88 (7.91), N: 2.75 (2.73)c 

'HNMR (CDC1 3 ): 7.7-6.8 (m, Aryl-H), 4.0 (s, 2H), 2.5 (s, 3H), 1.4 (s, t-Bu-H), 
1.3 (s, 9H, 9H)c 



-78°C T, L10 838mg (2.0mmol) Bxl 10ml ES^il^f ^ttM NaH 88mg 

(2.0ramol) &) 5ml 0^^^, flfttll^liS# lh, CH 3 I ^t*^iPM±i£ 

TJPA^S^M, #SJBcU*L22 (72%)c 



TtM'MK: %M (it#) C: 77.25 (77.55), H: 8.18 (8.14), N: 3.35 (3.23); 
'HNMR (CDCI3): 7.5-6.7 (m, Ary-H), 5.3 (brs, NH), 4.34 (s, 2H), 3.7 (s, 3H), 
1.4 (s, t-Bu-H), 1.2 (s, t-Bu-H)o 



[p]SB#L9 6.2g (12.5mmol) &tl— tfMI+SA 20ml H 2 0 2 (30%), BWMft 4h 

-78°C T, >&SB# L23 509mg ( l.Ommol) 0*J 15ml THF MM^UM ImmolNaH fill 5ml 
THF 4*, ^tf?lS^, mmWtlft 2h, m 0.33ml (2.5mmol) Me 3 SiCl $J 15ml THF WrfflLWt 

f!iifliJ±i^^fMt. »5^, lsM2h, #it&/&. &M#t#W#£!I@B# L24, 

350mg(60%)o 

-78°CT, ^B5#L24 583mg (l.Ommol) #J 15ml THF ^H^PiO lmmol NaH &>J 
5ml THF 4". ^tS^MM^, *«^#2h, 3$ 144mg ( l.Ommol) Me 2 NCH 2 CH 2 Cl-HCl #J 
25ml THF ^^'ItJiSiPilJJL^m^^^. @i)?L 2h, ifih^lSZc fe/g#T# 

^f#PJK'(*L25o 

(Rlie-f* L25 292mg (0.5mmol) fill 10ml THF WM 4 *P A HI (44%) 7K$f*£, Hl^^# 

i2h, w±&m.o fem^fti^nmmw 



%mm 19 k# L22 




20 



K# L27 BU-£-J& 
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ft 



K 



ft 




NH „ PPh 2 NH ,F Ph 2 Me 2 N-^- N , PPh 2 Me 2 N^^N , PPh 2 Me 2 N^— n PPh 2 

i ° H 2 C 0 H 2 c' 0 H 2 c' ° H^ 



OH 





H 2 C 

0H ^-L^OSiMea J^^OSiMe 3 

L23 L24 L25 L26 L27 

L27 7G*^|/T: ^i!) (if^) C: 78.35(78.41), H: 8.37 (8.36), N: 5.06(4.94); 

'HNMR (300MHzCDCl 3 ): 7.7-6.7 (m, Ary-H), 3.9 (s, 2H), 2.6 (t, 2H), 2.2 (t, 
2H), 1.9 (s, 3H), 1.4 (s, 9H, 9H), 1.3 (s, 9H, 9H)o 

^mn 21 m&ya A-i #}^f& 

O^CTi 740.5mg (1.5mmol) HB# LI &} 10ml Egg,l&n$$f A 60mg (1.5mmol) KH 

ft iomi HMit, ^i^m^T» ih, n^mmm, inA30mi ^uymncu 

0.20ml (0.1 8inmol). W 10ml ^^^ipMltb^^^^'t', mt^^, mm^UTM 

#3ho tin 40m\ -mwfammM, n>&, ±mmM^m£mmrmm%L 

•fiffi/ 5 ^, l^B^, ¥*/B^«fe, f#ilJ*t£Efe|H#760mg (78.3%) 0 




, TiCI 3 

t-Bu A-1 

7U^^t)T: ^fj (iflf) C: 60.36 (61.27), H: 6.01 (5.45), N: 2.01 (2.16). 

•HNMROOOMHzCDClj): 5 8.2 (s, CH=N), 7.8-7.0 (m, Aryl-H), 1.51 (s, t-Bu-H), 
1.34 (s, t-Bu-H); 




t-Bu J-1 

m^m j-i &i x mm (x- ray ) igmtum. 1 ^niro^g 1 #r^, 

* i m&wmM 



Ti-O 1.798(4) N-C(6) 1.447(7) 

Ti-Cl(l) 2.2583(19) N-C(7) 1.522(6) 

Ti-Cl(4) 2.279(2) Cl(l)-Ti-CI(4) 98.46(8) 

Ti-Cl(2) 2.3720(18) Cl(l)-Ti-Cl(2) 94.45(7) 

Ti-Cl(3) 2.4119(19) Cl(4)-Ti-Cl(2) 91.07(7) 



TtMfttff: £M (itlP C: 58.31 (58.01), H: 5.28 (5.31), N: 2.02 (2.05). 
X-ray: JW@ 

H 22 IB^-t) A-2 M^J& 
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-78"CT^ 476mg (l.Ommol) L2 fa 15ml EJfiWftJgJIiaiSinA 43mg (l.lmmol) KH 
fa 15ml mmmm^, iifIfiTI#3L KSI»*?RJ. 2inA40ml 50"CTl$jfc 
&^T^«#nSTiCl 4 0.1 lml(1.0mmol)fa 40ml f^^^, »t£^> 50°CT^ 

# 3ho jimmm^mmwrnmr^, ^-mw^/^n^mmm-^m a-2, 

380mg(60%)o 



7uit:fr#T: ^i'J (itlf) C: 62.05 (62.93) , H: 5.03 (5.60) , N: 7.25 (7.60) ; 
'HNMR (300MHzCDC1 3 ): S 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H), 
1.3 (s, t-Bu-H); 



O'CT, ?KF 300mg (0.6mmol) lfi#Ll fa 10ml mM,^^M"M"MM A 0.6mmol NaH fa 10ml 
IZgS^Hi^^ ^^T^^Tit# lh> O^CT^Jtb^^^^^^f^M 261.7mg (0.6mmol) 
ZrCl 4 -2THF fa 15ml H^Pgf, «3f 0°C 0.5h, H3K 7h, *£Rfc*ai. *P 20ml 

97.8mg(23.6%) 0 



76*#Hr: ^fJJ (tUP) C: 56.91 (57.43), H: 5.24 (5.11), N: 2.23 (2.03), CI: 
15.62 (15.41). 

l HNMR(300MHzCDCl 3 ): 8 8.3 (s, CH=N), 7.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H) ,1.3 
(s, t-Bu-H); 



-78°CT^lf 476mg (l.Ommol) MW L2 fa 50ml Hfil*lft$g*fc$ft2]nA 43mg (l.lmmol) KH 

fa i5mi mm,^^, mm^M.TW.n 3hc 5o°cTm&ftn=?m&mi\m ztcwthf 

(l.Ommol) fa 15ml THF tt^, &&|II$lfetfc*N±#. K&&mffl. inA-«.¥^ 
20ml &ft±mM> W'Cf. ±^«^l. JPAi>*5^, ynws 
^fi^ B e B #i'JSe^B-2, 215mg(32%) . 




A-2 



£»'J 23 




^«>J 24 



M£l=H£l B-2 fft^M 
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B-2 



7uMfr$T: (it.#) C: 57.91 (58.87), H: 5.04 (5.24), N: 4.23 (4.16), CI: 

15.31 (15.80)o 

'H NMR (300 MHz CDC1 3 ): 6 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H), 
1.3 (s, t-Bu-H)o 

^M^'J 25 

m^m^ A-i mmm^&mmtim^w a-3? a-4 ; a-s ; a-6 ; a-7 5 a-9 ; 

A-lls A-13; A-14; A-18; A-19; A-20; A-21; A-28; A-29; A-30; A r 31; A-32; A-33; 
A-34o 




A-31 A-32 A-33 



f»4HttlT#Jg*nT: (7n*^*f: (it#); 'HNMR, 300MHzCDCl 3 ) 

A-3 

C: 59.04 (59.76), H: 5.58 (5.88), N: 2.26 (2.40); 

6 8.8 (s, CH=N), 7.7-6.6 (m, Aryl-H), 2.5 (s, CH 3 ), 1.5,1.4 (s,s, t-Bu-H)o 

A-4 

C: 57.04 (56.81), H: 5.11 (5.30), N: 2.13 (2.45); 

8.9 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5,1.3 (s,s, t-Bu-H)» 

19 



WO 03/010207 



PCT/CN02/00425 



A-5 

C: 50.04 (50.30), H: 4.01 (3.91), N: 2.32 (2.17); 
8 8.4 (s, CH=N), 7.4-7.0 (m, Aryl-H), 1.5,1.4 (s,s, t-Bu-H)o 

A-6 

C: 56.74 (56.11), H: 5.48 (5.30), N: 5.26 (5.45); 

8 9.0 (s, CH=N), 9.6 (d, pyridine-lH), 8.5 (d, pyridine- 1H), 8.0 (q, Aryl-2H), 
7.7 (m, Aryl-3H), 7.5 (d, Aryl-IH), 1.5,1.3 (s,s, t-Bu-H) e 
A-7 

C: 52.61 (52.80), H: 5.68 (5.70), N: 5.77 (5.86); 

8 9.4 (s, CH=N), 8.4-7.1 (m, Aryl-H), 5.4 (s, CH 2 ), 1.56,1.32 (s,s, t-Bu-H). 

A-9 

C: 61.32 (61.09), H: 5.78 (5.75), N: 7.44 (7.38); 
8 7.7-7.1 (m, Aryl-H), 4.7 (d, CH 2 ), 1.3 (d,d, t-Bu-H)o 

A-ll 

C: 62.33 (62.95), H: 5.60 (5.72), N: 2.41 (2.04), CI: 15.83 (15.48)o 

A-13 

C: 59.77 (59.80), H: 5.20 (5.32), N: 2.43 (2.11); 
8 8.4 (s, CH=N), 8.0-7.1 (m, Aryl-H), 1.6,1.3 (d,d, t-Bu-H). 

A-14 

C: 60.98 (59.33), H: 5.39 (5.29), N: 4.55.(4.32), CI: 16.76 (16.42); 

7.5- 7.1 (m, Aryl-H), 1.4,1.3 (s,s, t-Bu-H), 
A-18 

C: 54.99 (54.42), H: 3.77 (3.57), N: 5.32 (5.52); 
8 8.0 (s, CH=N), 7.4-6.1 (m, Aryl-H)o 

A-19 

6 8.2 (s, CH=N), 8.8-6.9 (m, Aryl-H)o 

A-20 

C: 48.79 (49.08), H: 3.72 (3.81), N: 2.39 (2.12); 

8 8.9 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H)o 

A-21 

Ti: 8.39 (8.16); 

7.6- 6.8 (m, Aryl-H), 3.9 (s, CH 2 ) , 2.4 (s, CH 3 ), 1.4,1.3 (s,s, t-Bu)o 
A-28 

Ti: 8.99 (9.16); 

8 8.4 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.4,1.3 ( t-Bu, Me )o 

A-29 

Ti: 7.31 (7.11); 

8 8.7 (s, CH=N), 7.6-6.8 (m, Aryl-H), 2.8(s,CH 2 )o 
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A-30 

Ti: 8.20 (8.43); 

6 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, Me). 

A-31 

Ti: 7.01 (6.87); 

6 8.4 (s, CH=N), 7.9-7.1 (m, Aiyl-H) ,1.4 (s, t-Bu-H), 1.3(t-Bu). 

A-32 

Ti: 8.07 (8.19); 

9.2 (s, CH=N), 7.9-6.9 (m, Aryl-H ) 0 
A-33 

Ti: 7.78 (7.75); 

8.8 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35 (s, t-Bu-H). 
A-34 

Ti: 8.91 (9.82); 

6 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H) ,1.5 (s, t-Bu-H), 1.3(s,t-Bu). 

3£»J 26 

ffl-^Se^ B-l mmm^mmm^m^ B-6(35%); B-9(52%); B-13(38%) ; 
B-19 (23%). 




ZrCI 3 




B-6 




•ZrClj 



B-9 B-13 -" B-19 

^^fr#Tifc$g£nT: (yzM^JT: (itlf); 'HNMR, 300MHzCDCl 3 ) 



B-6 

6 9.1 (s, CH=N), 9.6 (d, pyridine- 1H), 8.6 (d, pyridine-lH), 7.9-7.3 (m, Aryl-H)o 

B-9 

C: 58.01 (57.26), H: 5.78 (5.39), N: 1.77 (2.02); 

6 7.8-6.6 (m, Aryl-H), 1.2 (s, t-Bu-H). 

B-13 

6 8.4 (s, CH=N), 8.1-7.0 (m, Aryl-H), 1.5 (d, t-Bu-H), 1.3 (d, t-Bu-H). 

B-19 

6 8.1 (s, CH=N), 8.6-6.5 (m, Aryl-H). 

mmm 27 m^w c-i 

0°CT, ^ 300mg ( 0.6mmol ) Sfi# LI &} 10ml M^Rit A 0.6mmol NaH &} 

lomi mmum*. mm^Mmrmw m, M^m^mm, inxz,m 25mi, o°ct, m& 

fim^-mmm 97mg ( 0.6mmol ) FeCl 3 ift ZJlf mWL*¥, ^*ST*ri3&, jJPi&M 80°CT 

mmmwih, &mmm\i, wmis, m^mmmm, m-mc-i, 296m g (79.6%). 
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FeCI, 



t-Bii c-1 

7tM-fr$T: ^i!l(it#)C: 70.80 (71.48), H: 7.46 (7.45), N: 5.49 (5.75) 0 

gmm 28 m&yo d-i 

0"CT, & 300mg ( 0.6mmol ) LI ft 10ml Hfil&lft$g$RWftlA 0.6mmol NaH ftj 

iomi mm&m*, f&m^mrfmn ihjsfttikfcn=?mmtia&76mg ( o.6mmoi > Feci 2 

W 10ml EStC^Pi^, T£$&T3S# 40h, *SBfe**!J, inA 20ml -Hfj&ft&M, ii$?t 

J5#i(J^fe»^, $fc*gj§# SO D-1, 135mg(38.5%) 0 




FeCI 
D-1 

TtMfrffi: ^flj (it#) C: 66.80 (67.08), H: 6.46 (6.04), N: 2.49 (2.40), CI: 
6.55 (6.07). 




mmm 29 m&vn d-8 

-78°C T, ^S2# L8 159mg (0.37minol) ft 15ml THF St^JnA KH 15mg (0.37mmol) 
StJ 5ml THF M^f'RXS^, »#lh, -78°C, IrJ±^^^T^4' JpA^CTK FeCI,, 

jnA5c7xz:ii 40mi, m>£>, ±mmm^mm, s^fpyztf^/e^i 

t#PJ@2^^D-8, 208mg (68%) . 




TG^^HlT: ^i'J (if#)= C: 57.48 (58.11), H: 3.39 (3.51), N: 5.41 (5.42), Fe: 
10.46 (10.81). 

mffiffl 30 

SJ8l^±&|^*¥W2F$i-£j&R-£-<||j D-16 (83%), D-IS (57%), D-21 (69%), D-22 
(80%)„ 




D-16 D-1 8 d-21 D-22 
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D-16 

Fe: 8.44(8.38); 
FID-MSCM"^: 6660 
D-18 

Fe: 12.41 ( 12.56); .... 

FID-MSCMt): 444 . 
D-21 

Fe: 9.98 ( 10.66); 

FID-MS(M + ): 523 . 
D-22 

Fe: 9.41 (9.97); 

FID-MS(M + ): 560 . 

mmm 3 1 m^va e-9 fo&m 

-78°C Tt [R]@e# L9 200mg (0.4mmol) ffy 7ml THF ^MiP A n-BuLi ( 1.6M EJt$§¥&) 
0.5ml (0.8mmol), SSiP^^, ^fWSIll. I#lh, JPA 15ml 

sft-t&ftW^P &mmiia£. TiCU fit) 20ml , ykm&& 30-40°C » 3h, M^lMW 

W'&s ±***US, WSlfi^fii, ¥3M££H, #HJI5lM£l E-9, 169mg(69%). 



FID-MS(M + ): 611. 

7nJ?##T: (it^-): C: 64.21 (64.72), H: 5.88 (5.93), N: 2.17 (2.29), CI: 
11.42 (11.58). 

gmm 32 m-kW) f-i m-&j& 

lOOmlSchlenk JjS+JPA 800mg(1.62mmol)SS#Ll tfj 20ml MM^k^MMT 0°C»]A 
N3H 4 5 . ffPJStfeMftffi 1 ?^. &^P^$&T&# lh. MT!» TiCL, 0.09ml(0.8mmol) 

ft 20ml :z*¥&tt**^H>,.*^Jb**U X£«U«N fcSWfefi^ift. 

Wf^S^iH, tfPmm^Bl 550mg(62.3%). 
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7nJt##f: £M (it^O C: 70.91 (71.81), H: 6.64 (6.39), N: 2.21 (2.54); 

*H NMR ( 300 MHz CDC1 3 ): 6 8.1 (s, H=N), 7.6-7.0 (m, Aiyl-H), 1.2 (s, t-Bu-H), 
1.1 (s, t-Bu-H)o 

«w 33 m&m g-i tt-km, 

0°CT, m 300mg ( 0.6nimol ) K# LI M 10ml EgMnfcP$$f MJflA 0.6mmol NaH &) 

iomi mm.&m*, t&m^MUTmn- m, orTtw^fMffis o.3mmoi 

ZrCl 4 -2THF UK] 3ml mM&m*, *4P^, 0*0 0.5h, 0^ 5.5h, Jt£|&^J, #P 

G-l, 94mg(27.3%) 0 




7£*3MFr: (it#) C: 68.98 (69.09), H: 6.17 (6.15), N: 2.49 (2.44); 

FID-MS (M 4 ): 1148 

34 S5^*& H-1 M-&f& 
0°CT, # 591mg ( 1.2mmol ) LI ftj 10ml EM^PS^M^A 1.2mmol NaH #J 
10ml EMn^ni^, 2I*I?T^T» lh, 0°CT, # 780mg ( l.lmmol ) (Ph 3 P>NiPhCl M 

iomi mm^mmm&mmfcftm^mm* , ■mutmw&m, mmmm ih, 

M^iU, &*, ^K^i^^J, jmA 20ml B^^l?, SftS, ?»«^#IiJWH-l, 
325mg(47%)c 

P 

; ,PPh 2 

\ 

Ph h-1 

Tt^^fx-. (it^) C: 73.80 (74.54), H: 7.46 (7.45), N: 5.49 (5.75)„ 

mti&M 35 

-78°CT, ^200mg A-9 W 10ml Egt^njt?#$r»S MeMgBr (E^Si) 

ati5mi z>mmm*, mm&m. mmmwiMm^, mmm^^, K^mmm, Anxa 

'H NMR (300 MHz C(£>6 ): 5 9.1 (s, H=N), 7.8-6.8 (m, Aryl-H), 1.3 (s, t-Bu-H), 
1.1 (s, t-Bu-H), 0.7 (s, CH 3 )o 

^mm 36 

& O.lMPa tflZi'ffi^MT , mmitffl A-l (2 n mol\ 20ml ^JnASttjf ift 100ml 
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w m m %t m , mmmw, & m s t- so °c m m * , m m. — £ m m , mux 

mMAO(Al/Ti=1500), SM0.5 ^HM, 5 0 /o&»WZ,rg&lt]xjac. iR^tt&iJEifc, 7± 

tt^ Sfc&JS, T 50°CjC^HtStIfi, »3fcZ.« 1.80g. 1.8 X10 6 g PE/molTi hr 

atmc M w = 630,000g/mol, ^flM^! 2.13, T m ^136.rC 0 

37 

& O.lMPa WZiM^T, *ffiftJFU A-l (2 u mol\ ¥^ 20ml t»Agi^^ 100ml 

, jai^UM*. mBST 50'cw&$>, mu-mmm,muA mMAO(Ai/Ti=5oo), 
~s.m o.5 'mm, m^-s%&mtfyz^m^±Rmv-jtt^i3&mt&. Ttm^mmm, tso-c 
n^mMis.m, nwz.mi.22go mitm^ i.2xio 6 g PE/moiTihratm 0 mnmMftfr 

T ml M w = 700,000g/mol, ^H^fi^Hfcft 2.06, T m ^ 134.5 °C, gSJ&£78% » 

3£«|J 38 

ft O.lMPa ffijZJ&^&T. ^ffitt^J (A-l) (2umol), ¥^ 20ml flt^iqAStt^W 
100ml ^E/fe^^^P, ^fi^F 50°C?4^fp, — feitfm, ftlmA 

mMAO(Al/Ti=50), 0.5 'MB, 5%&Wt1fy&m%-±&.®.. M^^UU, 

T 50-CK^T^SIim, ff^ZJI 0.9422g, ffi-ffcJStt* 0.94X 10 6 g PE/molTi hr 
atm. mnM^^J^M M w = 720,000g/mol, T m ^ 135.8°C, ^ H l^ 80% . 

35M#iJ 39 

ft2^«J±^>£, Z^^fTF, #c#dJPA 600ml (p3£, 4.3ml 15%8tJ MAO, I1T 
3» 10ml 23 u mol A-l ftJ8!]£J#£#T, J»Z,*6 ffiT^M 6X 10 5 Pa, 

fcmi'bmm, sfc£z.*&n*» mmis, t- sovK^mmmm, 

mWZsM 31.5g 0 BtftJ&'£Vllfr z ?M M w =1700,000g/molc 

g£ j&ftl 40 

ft O.lMPa fl«jZ.*&*t8lT, flc&&¥3£20mK Et 3 Al (Et 3 Al igfitt#Jfl«rJ*&fcfc* 1000) 

jpa, &3**tM ioomi w^jEt 1 , B\zmpF, mtniT 4o°c^^4> , uss— fenm, n 
mitm A-i (2umoD jitiA, %.&iohijB, ffl-g" 5%&®wz.»^ihSiS. m&wf&um. 
mm, mwtjs, t- 5o°cm£=Fmmmm, #3nz.»o.i4 g . 

*£«J 41 

ft 0. 1 MPa (ft Zj^^^T » ^ ¥ ^ 20ml> mMAO ( Al/Ti=1000 ) flc«totaAIStt*tfl«I 100ml 
fi&IBIJis&Jfc*, ^S^50°Cv4^^>, llfi— ^Ht(U, IfiPA^tti^J F-l (1.9 

50°CKST^MtIfi, ^3RZ»*&0.104g. ffift^'ft^ 5.5 X10 4 g PE/molTi hratmo m%M^ 
WSft^M M w = 32,000g/mol, 2.03o 

^M^iJ 42 

ft O.lMPa toZ.flPl&T. 20mk mMAO ( Al/Ti=1000 ) fKifataASWl^W 100ml 

fitna^^^, bw*mw, mmm.T- , m.u.—^m, #jpA<s4fe*jB-i (2.06 

umol) 0.5 /MttB, ffl-g- 5%&Kfi<lZ.^^ihSJSZ. M^mnM> fflBkJm, 

50T2M&=f-$iMmn, ff*Z.*0.52g. 5.0 X 10 s g PE/molTi hratm. M#H 

^^TS M w =530,000g/mol, ^TM^^ 2.1 1 = 

^S£#iJ 43 

ft O.lMPa ffijZ.fl&^tCT, >!t¥^ 20mk mMAO ( Al/Ti=300 ) $c#^PAMtt;fcf #J 100ml 
umol) fijSt 0.5 /MitH. ffi-g- 5%&Kfi«jZ,#&iLRi&. i±^t^ S5fc*^, 
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50°C*^T^M'11S, mmZ>M 0.47g o 5.9 X 10 5 g PE/molTi hxataio #T#I£ 

-^^m M w = 670,000g/mol, ^TS^^J 2.47 . 

«#|J 44 

£ O.lMPa ffyZitfi'X&T, 20ml % mMAO ( Al/Ti=300 ) ^^JPAS*fe*tW 100ml 

fam^M*?, m%mn, MB^so'cmm** n$a— j£h*ej» (5.2 

^SOr^S^SHS, W3RZ.*0.77g. {i^ygtt^ 3.0 X10 5 g PE/molTi hratmo 
-kyO-frTm M w =640,000g/mol, ^ 2.45. 

3£«y 45 

^ O.lMPa PtlZ/M^CflT, ^?^#¥^20mK MMAO (MMAO ^BikMfoBfctk 

^5oo) ipA, ioomi mm&m*, &mmw, ^Bm^^cmm^, ta^-^ 

ftffl], !|f{aA.9 C2umol) jjpA, MiaZ3^B. ^ 5%£kM&1]ZJ? 1^ 

mMm 46 

& O.lMPa fKjZ^H&T. flc&^f* 15mk MMAO (MMAO ^mitM&lBfc tb 
^J500) 7JP Ag«J*ttfJ 100ml ftH^*, f'JM#> 40°C#IJ&f , 1&$fi-J£&t 

fi], Jq A{£ttftJ E-9 (3umol), SiS3^B» s%&s^JZJ?**LL£&o 
iig1^^#^$£> sfes&jg, t 50'cK^^M'iBa, mmzim o.4i2 g „ 

^»'J 47 

^ O.lMPa WZiM-HmT, ftc<« lOmK MMAO (MMAO ^{tifcfHJ WJS^ tb^J 
500) JPA^tt^&t) 100ml > ©JW. ^^*^P40°C^^4', te$&-5£&tra, 

#PAM^ijB-9 (6umol), &j3ZlhrJg, ffi^ 5%Mfl<] £i§^lt£l&o m&%3 

48 

# O.lMPa ^ZVM^fTF, $c#C#¥* 15mK MMAO (MMAO ^I4k5ftJ#J*#fcb 

^5oo) jpAStt^w ioomi mwi&m*, m$m&, m^m^io-c^iffi^, ihsb-^h- 

m, inXiU^M^^MM A-6 (8umol), &j3Z3.'hlttj5, ffi^ 5%&Mi)ZiS# ^it,SJ3Z° 
ISSl^tJ^^ ^ 50"C*^TMMtlS, *§ISZJ#0.37g. 

^»0 49 

£ O.lMPa mZ,m^MT> tfc&>&¥:£ 15ml> MMAO (MMAO mmWftmfrfc ft 
^ 500) jjpA^tt^B^ 100ml ^^^4", @Jam# > ^*^40'C^^. 
m, toABfcffl A-4 (8iamol), SJS^hBm ffl^ 5%^&<]Zil?^ih^iSo 

3SJ«J 50 

& O.lMPa fit) ZLM^T, ^i&Tlf ¥^ 15ml. MMAO (MMAO ^ffitt^Ufi^^ 

500) fi^pA^tt^itt ioomi MM^m.*, iW. iisif so'CM^ 1 , ta^— M 
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&mm. sat, mmm, ^ sovM&=H&mm&, mm^-moAsgo 

mmrn 51 

& O.lMPa MZsffiHMT, MT^f$ 10mk MMAO (MMAO ^MfoMMBftbtZ] 

500) mmnA^-mmm loomi mw^m^p , m%m&, mBK^sovmrn*, mm—m 
nm, muAmm a-u ooumon ^20 m& 5%&mfyz>mi&±8.m. m 
-kmmttfe, a*, mus, ^ 5o°cK^=F'mmmn, mm^ojog* 

52 

& O.lMPa tfyZtjftlMT, tifiT^ff lOmk MMAO (MMAO -%#4b#Jftjja&fcfcb3j 

500) «c2fctaAisa*iiw ioomi Mm-kM*, mmstTsovmrn*, mm.—fe 

nm, nijnAm&M a-2 onmoo &j$z 1 /jN&tjg, ffl^5%&^zL@?**-iL&£Zo 

53 

10E O.lMPa WZifl&^&T, ^$&~F&¥3£ lOmk MMAO (MMAO -5ffiftfc|fl«|*&fcfe37 
500) ffcifc(JIJAi£ai*iM 100ml MJR^JS^. JBIJBiaH*, ^Ba^so'C^i^, M-t 
Etffa], Afl64fc^J B-2 (5nmol) EMi^HB, 5%4fc«?«iZ»»^f-jl:&jSZ. *-£-4fc 

54 

£ O.lMPa WZi^jRT, 15ml, MMAO (MMAO ^£tt*RltoJ*Jftfct;fc. 

500) jpa, ^tt^au ioomi wir-&jk4'. mmmw, mfeWTwcmm*, mu~^m 
m, inAmikf?} a-4 w^mm ao.sumoi), &m73frwjs, 5%&m&}z>&*&±%. 

^MX) ll%o 

55 

& O.lMPa 6tjZLM^i^iT,^¥^20mKmMAO(Al/ri=1000) flc&iqA^tt*f 6*J 100ml 

^h^m^p, ^bs^ o°cwm*, miA—femm, muABitm c-i (13 

50°CK^^Mtfifi, ff^tZjf 0.005 l go 3.9X10 2 gPE/molTihi-atm o fffftM 

p'ft^fl M w = 21,000g/mol, 2.21 . 

£»'J 56 

£ O.lMPa mZ^m^MTf, £MT1fcW3£ 20mk MMAO (MMAO -^{Stt,M&vJ0^ tb^J 

1000) «2toiHiAia«i*tw ioomi tfym-kM*, mmmw, mnAm^mc-s (i6wmoi) el 

gmm 57 

£ O.lMPa tfjZJ^iTF, £$&T#¥*20mK MMAO (MMAO J^g^JWJ^tb^ 
1000) mXinAZmmM 100ml ft^flS*, ®JM#, IfjlP A^Ml] C-18 (22nmol) 

ST*SMHfi, #Hl^J 0.003g» 

^M^J 58 

£ O.lMPa tfjZJt^CiTF, ^T^f 1 ^ 20ml, MMAO (MMAO ^Bikffl&}Bfttt>%) 

1000) mx^A^mm ioomi &}M^m^, mzmw, muAimmc-ie asumoD 
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^TIHII, tf^^-^J 0.005g o 

59 

JftflHfcjF!) A-l (16umol, 7.2X 10" 3 M B^f^^), AlEt 3 ( AlATi=20 ) flc&JllA&ffl*! 

STitStl*, ff^B^0.12go lf^£H£3>0.75X 10 4 g PE/molTi hr. ffimH&tofttt 
M w =18,000g/m6lo . 

£MM 60 

£ O.lMPa StlZi^mT, f fft^lJ A-l (lSumol, 7.2X 10' 3 M tfjf^M), Affit 3 
(Al^i=20) ^iPA^tt^M lSmlM^JS^, $Us«T50°C«^, 41& 

— femm, JoA lml W¥SWMM¥1§, &J&-l2'httJS, fflt5%MW^±^. 

m&mf&w%> a*. ^ 5010*^*^11^, o.i72i g o 

fllftSU** 0.96 X10 4 g PE/molTi . Mf W^frTm. M w =220,000g/mol, 
2.1. 

61 

^ 2 ^filJ^iE^^, mtT, tfi&JnA 400ml 6mll5%lttMAO, SfflTfttt 

15 3H*. 10ml-g-29umol#^!j A-l W¥*«f«, £»^£TF, JfcM&iJPA, £E#ifc 
18X10 5 Pa, 0.5 '.Mtfjg, jUfS^inft, JR#*&&$JMS. iittt. ^50 

$m>m 62 

£ O.lMPa iftZ^^tTF, WOZM l-Bi 0.5ml, 5mU MMAO (MM AO -^fllfti 

Tfijiftjf^tb^ 500) in A^tt^&tj ioomi KMt, »J3Wai#. iJSIf40lCi^t> 

HI- ^EttfaJ, ^ift^ A-l (9umol) flqA, *MjP¥*S&'f*fRyfc 15ml, Rj£ 10 4Ht 
Jg, ffi-g-5%^KfltlZ.BE^ltSJS£. fctift, ^ 50'C*^F'JtStl 

63 

S O.lMPa Stl^^CtTF, tftifcft 10ml, MMAO (MMAO Jffftttifc)fi<J## 

fcb^ 500) flqA£#J*$W 100ml W*-^J|g+, M*f#, ^a^40°C«tf&^, 11^-^ 
Btfa], Jj^flib^J A-l (9umol) flPA, ^hiP¥*M^l#^ 15ml, 10 ffi^ 

^ 2.9g, StBiW^ 30%o 

64 

=a= o.iMPa etjz,^mT. 2mi cm^mmm^m 67%), 

ff3£ 15mk MMAO (MMAO ^mV(MmBfc\k% 500), JPA^tt^fit) 100ml W^JfS^ , 
JglJ^», ^S^40°C^^^, ISffl— SHtra, (9umol) to A, Ixj® 20 



g»J 65 
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£ o.iMPa MZtM^KT.mxmmmm^mm 25mK^xjt^»^4 67%), 

W& 15ml> MMAO (MMAO ^BitMfftmfcftZl 500), iRA^tt^ltt 100ml ftJ^JK*, 

40^'M+. gfi— ^HtHJ, ftH'HtfPJ A-l (9umol) jjpA, 20 

^mm 66 

• &OAMP&ttn.H&T, ftttfc»B»2niI, — 5£fitt¥3£, MMAO (MMAO igffiifc 
&Jft0#tb3j2OO), JqA&&*t6<J 25ml to&j&JfK'f. tJslf 50-C«^ , 

HM— JfeffiffK],' (18umol) #PA, ^.jSZ 1 />Btj5, ££lt]*J&. ftlBf^'p 

4fe 0.32g o ' . 

3£«|J 67 

^O.lMPa^m^mT, ^^^X>i-M¥^^2ml (I^^MMilirM 67%), 
—J£4ft¥:£, MMAO (MMAO -^flfittl^Jtt#^tti* 500), JqA^#l*f#J 25ml WS/S 
W > JglJ»#, ^JgS^SO'C^tf, jgfltE], ^MJA-l (15umol) *PA, 

&Mi'hvtm. ^±%.m° m.mntmnm&M o.o52 g , 

£»J 68 

^0.1Mpa^ft^mT,^^¥*m^M¥^ lml,-^iW¥f,MMAO(MMAO 
^{g-ffe?WW*^tt;*20) iJPA^tt^W 20ml fi^^B^, J»I3R1U8#, $U5S^50°C^ 

uss— fertffl, ftmitMA-i d8umoi) ipA, &mi2'i»nm. %k±&&.° f&jsfit 
mnw^ o.i 8 g o 

69 

^EO.lMPa MZ,^W, <K^3»{**K>t-*¥^»* 2ml (»ac>t«jR*^* 67%), 
¥*5mK mMAO (Al/Ti=500 JSMFfct) jjpA^J&^ltt 100ml fl<j£fg-£-fl&* , #JM#> 
j5fiT40rMt. Jt&frfiJ. ^fi-fc^J A-9 (12umol) 7JPA, SiSlO^B+jS, ffl 

Hr 5%£tm#jZ,im.ih&i&. Wi&m&um^ x£M, ^ 50°CJC£^IS'tefi, # 

H^0.72g, ^+»J*Jt»W«*2i%. 

£»J 70 

^EO.lMPa&^Zi^mT. 2ml, ¥^ 5mk MMAO (MMAO if ft it 

ftmBftttZ) 500) ftlAS«I*IW 100ml W^JfS'f, JSI^I«#. ^j5i^40TCW. 
tm— SHtra. Jfc*£4fcfrJA-9 (9umol) id A, 20 ^ 5%£klgltt Ziimit 

^/3Zo zt&b&nm* 5±«. mb, ^ so-c^t^shs. mm&ya i.5i g , 

j#B^^-»^ 22% o 

£»'J 71 

O.iMPa KZi^mT, flc#C>& 1ml, ¥^ 15ml. MMAO (MMAO Jgfli 
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immmftitzj 500) jjnAmmm loomi^^-as*. mzmw, ^tf 4o-cMt, 
t§i$s— fetfm, (4.5umon #pa, %.&\5M*b> m^s%£mMz.mn 

±%l& 0 w^m^m^ mmjs. t so'c%&=mmmm, mm^j o.85 g , 

fliWti^i 4.5% c 

■^mm 72 
^o.iMPa^z^nmT.^&^w 

¥^5mK MMAO (MMAO -^fg-ttS^JMJSp^fcb^ 500) Jp A*£tt#t 61] 100ml WS^JfS* , 
»J3?SJS#. 40°C«>£, Hift— jg&tfSJ, ^#4bffOE-9 (4.5umol) JpA, &J3Z 

io^b+b, 5%m&fozmn±&.m. m&to&vm. aau ^so-c^st 

j&MUfi, f#^^0.47go 

73 

£ O.lMPa WZii^IT. WffiftijiW A-l M^ffimfo^ (2umol), ¥^ 20ml 

imAmmtft loomietiii^Mt 1 , Bmmw, a&msT so-cmm* , mu—mmm, w 

jjpA mMAO(Al/Ti=500), &m0.5'bttJ5, MS 5%4k«fi<jZ.»#lh£l3t. M^^U^ 

^»|J 74 

ft 200mg 15^-^ A-l fit) 30ml f^MtttlMW 500mg &h3l&M SiOj ( IdOmV' 60 , 
63-200 u m )6tJ&J$Z$LF»3, MS 100°C }«J«o 3£fcg, 20ml 

T-m lOh, #Sflft*jSfi«j«ib*J. 

^ O.lMPa WZ.S&nmT. J»-t3^f»S!lfl<I*tti3llF!l (2nmol)> 20ml flcjfctjpA^tt 

mm loomi sum^M*, ^j5tf 5o°c^^+, m«fl— jeffirra, stjpa 

mMAO(Al/Ti=500), SjSZ 0.5 /)>lttJ§, Jl^ 5%MMZ.©MSlS. ^®%LWfe, 
«Sfe*B, ^ 50°CKS^MtIfi, mmZ.ffi 2.6g o 
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HI: K 2^3; 
q: 0 M 1 ; 
d: 0^1; 

n: 1> 2. 3 ^44; 

as tMii, -grisMs tnsa> ^sa. ^^iii^MffiSrtw 

^NR 22 N p R 27 

A: m.Wfir. ti&m=?, fflm=?> ' , -nr 23 r 2 \ -N(0)R 25 r 2< \ i , -pr 28 r 29 , 

-P(O)R 30 R 3 \ -P(0)R 32 (OR 33 )> P.*. SEfiJU^ -Se(0)R 39 ; 

ffl, PIS. 3EP,S. 1 > -NR 23 R 24 > -N(0)R 25 R 2< \ ' > -PR 28 R 29 > -P(O)R 30 R 3 \ 
-P(0)R 32 (OR 33 ), plSs -Se(0)R 39 ; 

E: fttsa, -g^ss. ^mmm^ ^mmm, o, s, s e > p 
: xutmrntTn-. 

mmm c,-c 30 MHtMMitgi±tf-^-t^±K^«ii ) 4fffl« 
smfe, iit^. as^^«-M^-^^Mi5^c ip^#»%w, -itsJitu- i~3o mm 
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, MMttmfe'&& c 6 -c 30 m^m^m, c 8 -c 30 Mmmzmm c 4 -c 30 ^it^m-, 

m Cta— OR 34 gc-TOR 34 ). CiICioSB^n C,.C,oJK»> C,.C, 0 ^fL*, 

^-a^a, -g-ftss, s^^+^'iftt^f&'ii^H* 

ja^/ws^N-f ^^jPiMffi^iBA^a^'S-iB^iRTW a> d, e> f, y> zia, bps 

fln&w su W; 

-£jR*B*t I > — NR 23 R 24 ^-T-NR 23 R 24 ^-N(0)R 25 R 26 ; 

1 , PR 28 R 2S \ -P(O)R 30 R 31 ^-P(O)R 32 (OR 33 ); 
OR 34 ^-TOR 34 ; 

SmMWfafk^ ^mM— OR 34 . T— OR^^rt^^Wli^^^*; 
-S-SfcSSJS— SR 3 \ — T— SR 3 \ — S(0)R 36 ^— T— S(0) 2 R 37 ; 
^?B*ffl3f— SeR 3 \ — T — SeR 38 Wu — T — Se(0)R 39 ; 
-£W!3£a*B BF 4 \ (C 6 F 5 )4B-^(R 40 BAr3)-; 

'g' i tn^@3Jt^S^'&-£- i 8K AlPh4% A1F 4 \ A1C1 4 \ AlBr 4 \ All^ R 41 AlAr 3 - ; 

^•^^fflJB— SiR^R^R 44 , -T— SiR 45 ; 

-£¥k&Wfr- GeR 46 R 47 R 48 , — T — GeR 49 ; 

^m^mt%— SnR 50 R 51 R 52 , — T — SnR 53 — T — Sn(0)R 54 ; 

T: « c,-c 30 K^l^ c,-c 30 W^^3E38flttt5blBtt*ai 

S= #P¥SfS#U& (MAO), MMACK AlEt 3 . AlMe 3 , Al(i-Bu) 3 ; 

R\ R\ R 3 , R 22 , R 2 \ R 24 > R 25 n R 2< \ R 27 . R 28 > R 29 > R 30 , R 31 , R 32 ^ R 33 > R 34 ^ 
R 3 \ R 3< \ R 3 \ R 38 , R 3S \ R 40 > R 41 , R 42 , R 43 , R 44 , R 45 , R 4< \ R 47 > R 48 , R 49 > R 5( ^ R 5 V 

r 5 \ r 5 \ R 54 ^tau c-c 30 6<ji«. mmmT, ci-cioMmx&mmmmMmmm, 
mmmtwjikm±m£tt>m> m±&Mtt i ffl&m,T-m,i*±^ m±^mitmmmmm 

fa'&eAlEta, AlMe 3 , Al(i-Bu) 3 M&m&ik&W, f+W^M M X'&) 

Na[B(3,5-(CF 3 ) 2 C 6 H 3 ) 4 ]^ Ag[B(3 s 5-(CF 3 ) 2 C 6 H 3 ) 4 ]> NaOS0 2 CF 3 ^ AgOS0 2 CF 3 > 'fe^it^ 

mm&mm : ?&f% / & : fe(K 4l hA}X\ (R 4, ) 2 A1X 2 \ (R 41 )A1X 3 \ SbF 6 - > PF 6 - , BF 4 \ 
(C 6 F 5 ) 4 B-. (R f S0 2 ) 2 N\ CF 3 S0 3 -^ ((3,5-(CF 3 ) 2 )C 6 H 3 ) 4 B- ^^XtTO^WPJ^c 
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A> B, E^ G, d, q, m, X, R\ R 2 , R 3 ^fT^WJ^^ 1 ^Bf^ffi ID . 

F: ttia^ tma> •s-s^a,^* n, o, s> s e ^ p 

##,#3^ itrm*a. niwa, nr*«ffls ^mmmmmx^umwM 




R\ r ,c \ R'\ R 12 : fi, c,-c 3 o Wg«> d^HC^ c,-c 30 to8tfS£*SfctiH£5&IIB14 

A, E. G> d. q> nu n, X. R^ R\ R 3 -^UtT^^lM* 2 <f#p£*SI«]; 

mss, iti4iij^i4»a> tisa, nr«.*a, -a-sussa. imsis. 
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R 7/ V 



r<\ r\ rk r 9 : a> c,~c 3 o mmm^ &mm=?. c,~c 30 ^mm^mmmmMm 



A. En F, G, d> q, m, M, n> X, R 3 > R 4 > R ! \ R u , R 12 i§!tr3fcR5pJg:fc 3 

tarn-, 

r\ r\ r\ r\ r\ r\ r 10 , r 11 , R l2 ^mm^\>x^m> mmm^£xmtj& 



« r20 

R 19 v J D 21 



518 




R 20 



5 20 



,20 



R 

R 16 



17 // N "— : ;Mx n 



R 




R 19 
R 18 




?21 



?19 



R 




?21 




R 18 "% 




,Y' " R 10 

R 16 ^f~^\ _„ v> R 16 




N Y - MX n 



13 




15 d14 



R 1 * R 14 * R 15 V R 14 R 15 H U 

= 

R"\ R»\ R 12 > R 13 , R l \ R 15 , R 16 , R'\ R I8 > R ,9 > R 2( \ R 21 : C,-C 3 o W£gg, 

^ff^, c,-c 30 w^ssaKflitt^mt^ffl, ±^*a^itbfH]pj^@[w]-t!2Pr!M^(^, 



r ^m_t?M%T. a, c,-c 30 c,-c 30 stj w^^*n tisifig-MV> 

— T-ttR 23 R 2 \ — T-^J(0)R 25 R 2 \ ^ffSK^— PR 28 R 29 . — T— PR 28 R 25 \ -HP(O)R 30 R 31 . 
— T — P(O)R 30 R 31 n -HP(0)R 32 (OR 33 ). — T-^(0)R 32 (OR 33 ); MllMgS, 
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-or 34 , ^Wiififj^s^^ t— or 34 , -g-stts^— sr 3 \ — t— sr 35 , m r 5 ^j^- 
^-«a> ^m.mm> smmm, ^mmmm, shq+n. o. s, ppi^#^^ 

y, z: sm,mm> smmm. tma, «ia, ^sea, 

1:0.1-6 0.5-40 'hN, 



^<£: A, B. D, G, R\ R 2 , R 3 -^fr^WJ^^ 1 ^^f^gp] » 

Mx g : 

g-K 2, 3> 4, 5^c6; M. X -^ty^^fUS^ 1 ^^3^ffi(5)o 
5f a 1-B», 1-^M, 4-¥S-l-Dii|Dl?|^ 

12, -m^m^ s mm^-^mmm^R^^mitmmmm, ^m^m^mmm 
{ki*Mtt%i®nmnmffifa%&m&m2}%} o.i~ioMPa, n-g-M^-so-isor, fg^u-^ 
t&«^jw*^tk* i:i~5ooo tt&tirTti£ikM&m&, m&mmmmmRmm 
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